	Measure:
	BFM 2.6  Efficient Use of Oil and Gas:  Home Heating


Sector:
Residential

Policy Description:
 Develop energy efficiency programs for oil and gas-fired heating and hot water systems.  
BAU Policy/Program:
LIHEAP, WAP, REACH Central Heating Improvement (CHIP) Programs for low-income residents. (Energy Advisors, LLC, 2003)

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 
· Maine residential heating and hot water systems annually consume:
· 272 million gallons of #2 fuel oil (EIA, Fuel Oil and Kerosene Sales, 2002, Table 19 – Adjusted Sales for Residential Use)

· 1196.75 MMCF natural gas (EIA, Annual Natural Gas Deliveries to Residential, by State, 2003)

· Greenhouse gas emissions associated with residential heating in Maine is XXX CO2e

· 22 states have natural gas conservation programs.  In the Northeast, NH, VT, MA, NY, NJ, PA, MD and WV have natural gas conservation programs. ME, RI, CT and DE do not.
· Vermont’s natural gas conservation program has saved 1,000 cubic feet/year (typically lasting 20 years) for every $29 spent.  (Grevatt, 2003).
· Programs include:

· promoting ENERGY STAR heating equipment;

· promoting ENERGY STAR-rated water heaters;
· promoting ENERGY STAR-rated programmable thermostats;

· increasing the efficiency of residential new construction;
· Maine should review market and regulatory barriers to identify best opportunities for increasing installation of cost-effective efficiency measures, and review potential mechanisms for incentivizing and implementing these measures.  For example, 
	Recommended Improvment
	Estimated Savings

	Heating System Tune
	2 to 10%

	Reduced firing rate or nozzle reduction 
	6 to 10%

	Reduced temperature of circulating water/furnace air
	5 to 12 %

	Pipe and duct insulation 
	5 to 10%

	Flame retention head burner 
	15 to 20%

	New high-efficiency hot water boiler 
	20 to 40%

	New high-efficiency warm air furnace 
	20 to 40%


Source: Maine Oil Dealers web site- www.meoil.com

· Pilot program – As part of a more comprehensive residential heating efficiency program, Maine could promote and incentivize the early retirement of inefficient furnaces/boilers to be replaced with ENERGY STAR furnaces/boilers, integrated hot water heaters, and the installation of set-back thermostats.
	Data Needs
	Assumption
	Sources

	Oil Furnaces/Boilers
	
	

	# operating at or below 60% AFUE 
	15%
	Expert judgement

	Energy savings associated with replacing 60% AFUE furnace with Energy Star oil Furnace (90% AFUE) 
	24.25 MMBTU/furnace
	Calculated based on 20% efficiency increase and avg 80.8 MMBTU/household for space heating 

	Estimated cost of conventional oil furnace
	  $2000
	EPA

	Estimated cost of Energy Star oil furnace
	$2700
	Consumer Energy Council of America (2001) 

	Market penetration
	2%
	Estimated

	Natural Gas Furnaces
	
	

	# operating at or below 60% AFUE 
	15%
	Expert Judgement

	Energy savings associated with replacing 60% AFUE furnace with Energy Star natural gas furnace (90% AFUE)
	25.25 MMBTU/furnace
	Calculated based on 20% efficiency increase and avg 80.8 MMBTU/household for space heating

	Estimated cost of conventional natural gas furnace
	$2000
	EPA Energy Star

	Estimated cost of Energy Star natural gas furnace
	$2500
	EPA Energy Star

	Market Penetration
	2%
	Estimated

	Integrated hot water heater 
	
	

	Average energy factor of stand alone water heater more than 10 years old
	50%
	USDOE Building Technologies Program

	Energy factor of new integrated hot water heater
	88%
	USDOE Building Technologies Program

	Cost of installation
	900
	USDOE Building Technologies Program

	Market Penetration
	2% of oil heated homes; 2% natural gas heated homes
	Assume install with furnace replacement

	Set-back Thermostat
	
	

	Energy Savings per year
	5%
	EPA (Ranges from 5 to 30%)- Energy Star requires 2 programs with 4 settings each

	Cost 
	 $195
	EPA (product cost ranges from 40-120; installation charge of 25-75)

	Market Penetration
	2% of oil heated homes; 2% natural gas heated homes
	Assume install Energy Star Programmable Thermostat with boiler replacement

	Percentage of Homes by Heating Fuel Type
	
	

	Oil
	80%
	US Census, 2000

	Natural Gas
	8%
	US Census, 2000

	Electricity
	4%
	US Census, 2000

	Number of homes in ME
	518,200
	US Census, 2000
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GHG Emission and Cost per Tonne Estimates:

	
	2010
	2020

	Direct Emission Reductions (‘000 MTCO2)
	29.3
	39.1

	Indirect Emission Reductions (‘000 MTCO2)*
	0.0
	0.0

	Total Emission Reductions (‘000 MTCO2)
	29.3
	39.1

	Cost Effectiveness ($/MTCO2)
	
	-6


Direct Emissions: On-site emission reductions

Indirect Emissions: Emissions at the site of electricity generation

* Indirect Emissions are based on a projection of the marginal NEPOOL emission factor.

‘000 MTCO2 = Thousand metric tonnes of carbon dioxide equivalent

MTCO2= Metric tonnes of carbon dioxide equivalent
